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Abstract of JP20021 69087 

PROBLEM TO BE SOLVED: To obtain 
a four-group constitution zoom lens 
having a high zoom ratio of >=8 which 
is suitable for a digital camera using 
an imaging device with one million or 
more pixels, and to obtain optical 
equipment using the zoom lens. 
SOLUTION: As for the zoom lens 
provided with a 1st group which is 
fixed at zooming and focusing, and 
having a positive refractive power, a 
2nd group having a zooming function 
and a negative refractive power, a 3rd 
group having a positive refractive 
power and a 4th group having a 
function of correcting an image field 
which is shifted at zooming and also a 
focusing function and having a positive 
refractive power, in this order from an 
object side, and the 1st group is 
constituted of a doublet constituted of 
a negative lens and a positive lens, 
and two meniscus positive lenses 
whose convex surfaces face the object 
side, in this order from the object side, 
and the 2nd group is provided with at 
least three negative lenses and one 
positive lens. 
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LTl^5 0 

[0056] »238W-CT4»*«W&Z)«-C9f 3 U>XS£ 

n bfc^co«^s^co^ns:ffliE-r-5 r t ^t$mt lt 

[005 7] «3«WCI4»3H)WW)iT?«3 l^Xg 
±#£rft«J i: St#l»HSB» £-8rTX- A uvXisMKi 
umolM?^«)jyx**|jE LTfc 9 , itflB» 1 8 <0 

8§«i^ f i , %2m<omfism* 1 2, jeaw-w^r 

<o£iSJBS!i£ f w. m^V<0^a>m. eJS»£ f 1 1 

Lfci:£ 

(1) 

t) l " < 2. 6 • • - (2) 



0. 3< I f 2 1/ 

&-W5gfT3 ^ £ LTV >-5„ 

[0058] ifc^lgl^COX— A l^XcotiPJTIHSSIg 

HESSBJflgSrWLTV ^ \ft#»fcoTV ^fcHT'fc 
9 . ^COfth.c0»J5g|lSW!Cl^ CT-fc5 0 
[0 0 5 9] Hiic^T. LiJlIEcoStfcfjcojgi W 

VXg^cM 1 B¥) . L 2 flA&Offilfr77<£ffi2 U>-X!¥cJb 2 
W) . L3IHC0®!ff*c0^3l-->X^c^38¥) . L4 
llIEcoJg#r;f>com4 wvx»(l4 T-fc-5» ^H»J 
TJl. ^3i^>-X^Sr3tWJi:Sifc^Uc««b$*5wi: 

©^ix$rffiILTV>5 0 S Pll^a^9T'$)«? . ^3 u 
^XttLSCOsti^cfiiaLTl/^,, I P»l&ffi.Gli7 

Kyis— mnx^xsm. f pii@s 



(f wX f t) l " <0. 6 • • • (3) 

f X-?>^ Id^LT^nooip}-. m2l^>'X'l¥$r 

U>Xi¥£^ft£itT*fljELT^* 0 S4UyX 

40 — ^itSrS&BLTi^-So ^0{C^-rB4 u-vXB^co* 
BfD&B.4 a b£M<D&m4 bfl. #-«rMKjS^i:i£c 
Eig^if*:ic 7^— X7^LTl^5t# co/&ftjga»f>SSSS 

Sr^LTVSo i^. ^1 u>X|ft^3u>Xlf{l N ^ 
X7^co^@^T'fo-5^ s ^lac&LT^i!i$ 

■frTtS^. 

[0060] 3m«©f^!r*5V ^T<1. ^4 U^X|f 

!^>Xfif5:MlJ*T7^- # ^.$rff 5 =t 51' LTV ^ 
50 So P®£Oft^4a. 4blC^TJ;9lC. 



C7) 
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[0061] *3Q©g«jij3^-Ctt, 353 U^X1¥L 3 

[0062] 2fcl£*»9HC«*>5 X- A U- i^Xj^V * 

[ 0 0 6 3 ] El 2 (A) td^f i 5 3fe^as»)L*P 
flU *> JRIC, SJ6SIY 1 , <&L>S¥o>7 M#) Y2t LT 
@^Y3C0 3O(D«|5^P 5 fig'9 3i:oTfci9. 3fe^ri» 

^ptLT^L-CV^tcairl-S,, 4". P£ 
*£ibtz%&J&£m\ 132 (B) ©J:5K#45fM-J:*» 

3ttttSffl*f6]IC#gj$^t. 02 (C) <D<fc5(C, 

Jffl*r*ESfc:##U ^^>-Xi¥<7^&i:«Mt UT 
i?$*v-5„ ^r^X-E!2 (B) T\ #SaSCi:oTi*ttfc 

^Wj$^^t(-J;oT, 1 Oifgffefig p (cMi- r t 30 
T'S2 (D) Id^rf t**^ #J»T*tiEo£ 0 BJgfcfT 

[ 0 0 6 4 ] 4\ 9° ^r5fc»tofcW*ttfr 

i*Y 2 A . X^-ZfcvygLSm&Z: f , «fc 

»Y 2 roffi.C.«fl8£& T S £: 1"5 £ A ll^T^-e^-x. 

[0065] A= f -tan (fl) /TS 
4\ »L«(0«i.«a!aeTSdS*#i-¥5i:. Att/h* 



2-1 6908 7 



60<vl<85 ••• 
2. 0<f 1/ (fwXf 



20 fe&HJ: 1 



[0066] -7jffi-C>§fc&gT S 7i5/jN^1-$*5 ir^CD 

[0067] *^T'«> #u>-X^W®tFf73iaMSrig 

*X— A u-vXSrjgj&LTV ^-5o 
[0 0 6 8] &Jdfgl,|g2,|g33gBJwX-AU-vXro 

[0 0 6 9] (T) ffil«9i 

w^4p^bitX-AU>'X{c*5VNT, K^li^ri, 

•9 mid, ftu>xiiEU'>'Xt?fliBa*ixfcSfs- 

U^X^ib^t). ^2Wli, '>^< irtA^>-XSr3 
tfc, iu>-X^it5i:^-r<5ri:§rit#g5:t LT^5„ 
[0070] fis9fr*- s ?-/l'Jj* 7fflOX-A U^X<© 

I*. M2 U>-XS¥li. '>^< i t> 3tfcfiD*U>-Xt ltfc 
«0iEuvX=Sr^t-5Cli:^a*L.V>„ A^>-X2J52«^: 

>X. i^iaiJ{caS5rlS]!7fcIEU'VX Ai-^Xt^g 

tsri-e, ^2 ^xs»«»*)»ttSr/J^ < -r* 

[00 7 1] M 1 mi<7> B WliJtUbW«figid i «5 SRS^ 
[00 7 2] (T— 2 )buIE^ 1 S^COIE l^>X(7>^®W 

r ,y-^cwipj*i$r vi.ii m<?>m&&m& f 1 , % 2 

»«©«L*«KSrf 2, JEf|*T©^0«ti{K®KS: f 
(1) 

t) l "<2. 6 • • • (2) 



[0073] (T- 3)mIfSm3^«, ^#{i)J; 



0. 3<l f 21/ (fwXf t) "'<0. 6 • • • (3) 

50 fcftU'VX, (SfuvXB^fiBcoIEu-vXTlS^c^n^ 



(8) 



13 



4*WpS»2- 1 6 9 0 8 7 

14 

<D#l,m$&.$:K 3 2a, {g>{BJ<Dffi<7?ft*¥@£R 32b 

(R3 1 b-R3 1 a) < 1 2. 0 

• • • (4) 

(R32b+R32a) / (R32b-R32a) <-l. 5 

• • • (5) 

<D&fc3Z&mfcrZ>Z.bX-&>Z>. ^©I©ft$fii&R2 3 a. &M<Dm<D8im¥&&R2 

[0075] (T-5) mm%2m<DlEU>'XmoffimZ 3btLfc£2 

0. 2< (R23b+R23a) / (R 23b -R 23a) <0. 9 

... (6) 



coo74] (t-4) rniem3^<om-hmm\<Dj£u 
>-x<rmwm<Dm<D&mpg&R 3 1 a. .^{aawiBofl* 

1. 0< (R3 1 b+R3 1 a) / 



-4. 0< 



[0 0 7 6] (-f) JB23gi^ 

w - 1 )ae 2«wHstw«w <t owe msRu&m<o 
mftt<D?ts2&. jE<D®mjj(vm3m. garnet 9 gs& 

^jft:{B]icdIiffi^|nj»t/t2tS:cc»x<— 
[0 0 7 7] *2«9!&tf»J^"S*3J^fc38^T» 

[0 0 7 8] m2^m<7)Bd l 3ltl£Lt<omm^^'0^i$ 

[0079] (-<-2)fi(jfE!fl3g¥tiu ^fii)J:D)ii ★ 



[oo8o] »3»wk, mmizwrnzfatftc uvx 

[0081] rco «fc 5 ft* uv'XfclSift*:*^ -eoi- 
20 >XffiT*IE(Z>MftiK^^^r^<, iixasKiWSfcSar* 

[0 0 8 2] z.<7Mfr&{Sm*-ttz>ia-&* M3u^xm 

[0083] Jemmmx-i-i, a ^xoflsawaE u 

[0084] c-f - 3 jsuiem 3 u<oMc im«mw©je u> 

30 X<73^{BJ<73SW**^$rR3 1 a. ^JCOffiCOft^ 

#g£R 3ib. aois» 3 s¥<7>ft \si/x<mmm<om<n 

mm^g&R 3 2a. &{BJ<£>®<£>ft*¥@£R 3 2 b t 



1. 0< (R3 1b+R3 1a) / (R3 1b-R3 1a) <12. 0 



(4) 



-4. 0< (R32b+R32a) / (R32b-R32a) <-l. 5 



[0085] (-y-4) msm2m±. mm^m 



... (5) 

* [0086] m2&Duisxm&<?>fflSfomiBmkfBi 
40 [0087] (-y - 5 )atii2m 2 p^je u>xoymtm 

coffi©S*^*rR 2 3a, t&ffi!j<Z>®<£>fiMS¥@&R 2 



X, Au^XSr^-rs^irT-fc^o 
0. 2< 



(R23b+R23a)/(R23b-R23a) <0. 



(6) 



[0 0 8 8] (?) SS3f§fl 

( £ - 1 )fg 3 ff^l^Nmt 0 Wl w, 



50 



UVX. #j^f«|!Cifb®5r^]ftfc2fe<?5^=^.*^^(5DiE 



C9) 
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15 16 

v l . m 1 P?m&®it& f l , % 2ffrD * »||rC0£*oftAEM£ f ttLtirl 
m£Sm& f 2 . l£A4|i|-CTO^RO«l«ffi«Sr fw, I* 

6 0<v 1<8 5 • • • (1) 

2. 0<f l/(fwXf t)" ! <2. 6 • - • (2) 
0. 3< I f 2 I / (fwxf t) l>, <0. 6 ••• (3) 

ff^m^m^-i-h r i * [0091] % ^m<nmmm, 2mm t wmxhi> 0 



[0 0 8 9] *3#«HBL»S-tiXK»fT5-i©«« 

[0 0 9 0] (*-2)IiuS£f&3«lH:, 4MttM.fc0* 
Id, 4WWRUi£j®«r|Pl»tfcjEV'>'^ g«cQ0®£fitt ID 

1. 0< (R31b+R31a) / (R31b-R31a) <12 



[0 0 9 2] (V-3}mfcn3U<VM:i>WbWniE\s 

^x<7yMtim>fc<Dmm*&$:R 3 1 a , &{ai?>®(OE& 

«S5rR3 1 b, iffiffi3m<&&l'>X<DWtm)m 
<D&%z¥&&R 32a, ^{9l©S<?5**¥@$rR 3 2b 



(4) 



-4. 0< (R32b+R32a) / (R32b-R32a) <-l. 5 



[0 0 9 3] (*-4}j|fiiEffl2t¥a:, 4MMU9JK 

0. 2<(R23b+R23a)/(R23b-R23a) 



... (5) 

[0094] m 2m<nwgam 1 mi t wmtxhz. 

[00 9 5] (9-5^mdM2m<nfe^X<WMkm 

amn&m^m&R 23a, m&<D&<n&m*m&R 2 

3 b t Lfcirt 



<0. 9 



(6) 



[0096] 1 ~S! 3 WHSiteV >T , Hlci^fg 

[0097] fflsffi3m<D&i>mtwoi'^ 

Xg[i^BT'$>5 C i X'hZo 30 
[0 0 9 8] ^S^coSt^lRJWU'V'X^^BSr 

sat**:. M3&&m&matmu mmizmLr 

[0 0 9 9] (31-2) 8ilSE^48¥rt:, 2|S:roiEU'VX 
iAuvX-cJSfig$ti-5 r t Xh% a 
[0 1 0 0] £54 WvXif^2tScOIEU^Xi; 

[0 10 1] (3i-3)-SMESB4«P©il><c<i:'bHScro 40 
IE u^X{i^®^-rs r £ 
[0 10 2] (^-4) ffiiSEX— A^Xli,B8Pgf"9 

[0103] *iflOX-i U>-Xlc*5V 5 bWSS 

[oio4] 5 > mem 3 ttaymmtxaaasm 



[0105] ESsofc*cv^7 msm 

[0106] *5fflU£*» X "C, % 3 uvXB£tt|95igtf>/c 
«>fc#»*-35h ^>Xg$r^ti.fc*it^:#< 

•? *hh-s«>**s* u ^s^afeflrCTt. ft 3 
i^xsstjM u-vxi¥ror^i-@^9^ie&r-5~ t 

-<?x<<-x SMlcfiJffl too, ^FSKcJlQfcJ b to * 

[0107] w,zim<n&£^<mmm&.\^ ^x 
wm-rz. 

[0108J m&z (1) li, jRiafcajEv^xrottK 
or -y-<msrSSi-^^rcfe5o *^©x-a u>x 

VSiirm^«f6]ir^-5/4^ T.y-<^>458 0 *m7tZ>X 
7XlttQiLX&1$5mmi&>'9 , -<^x-<^ h/W^fjE 

5. i:»)^imffl14?r^-raX-^U>-XcD^-{i, 3 
x h B-C*H^t- ( 1 ) 0±K*«*.*v L v \ 

sfc*#5C ( i ) <DTmzm*-z> t. mi mco* 

* u>X£ 2&t LTfc, WH-aflaz)fe4MtWS*# < - 

[oio9i^w (2) (*, miB<DmvT*i£m£.-t 
5src-fe?»„ (2) orm^ffi^Tm 1 m<r>mm 




17 

x-mi-t?>m&Mm-±£ < a^mmmt ft-sfc«> 
± < ftv \, «5tc±i5g$r@x-cm i »©at»f**a* s 

£ . I'J'X^feJsg < ft 9 /J^fc7>j&X- J; < ftv \ 

[oho] ay** o) wt. mzmnmmts^m&r 
£3refcs 0 (3) oT»s«i-c»2i'yx» 
©fi$r*a s 3*t< ft 5 t > %$&&f<r>%i2. \sisX&<n®m]& 
fi/h£ < ft 3*5. ywfDriS^Jcftco^-ftlc*: 
# < * 0 ftiBraoMEtfHafcftSarcA < ft ^ ^ a* 

Iw (2) ©±l8*jg*.Si:, IB 2 UVXS^^m^ io 
MAd*** < ft 0 > vX5fc:£#avj>g|icft bftv > t * 
fc, BH&&BJffiZ23fel3E{b£H LXt^flJ^ft 5C0X& 
<ftv\, 

[0111] (4) 11, Sg3St<7}&k^{l]<7>iE 

u-vX(D^*^B?-Sr^:-r2)Src?fc5„ ##3: (4) 

li, lit) ±#1/ ^^Mcdra^rfeil^fc^ — 
t£X;k<5 0 (4) <D±IS£j@x.Xv ^-^*^<7> 

5 fc&J: < ftv \ 4 fcTPSSr€x.Ti^Cj^ i: ft 5 i: , 
ffi^SSfciSJ^ftVN, 

[0 112] (5) it. l3S<D*wyx« 
&?-^^-r-55tr-fo-5o (5) rau -ij;^ 

^ (5) <n-m&mx.x*-**x<Dj£-£\<^m-£.?> 

£3 wv^Srwt HWtfc-r*ffeffla« 
£9, uvX^ftzJ>i:<^5fcJ6J:<ftV\ 
[0 113] (6) 11. $g2P<DIEU'>'X<E>7£tfc 

&?-Sra€-r-5^rcfc-5„ (6) ti, o<nt*%o 
foW> '^vX® i^ftiJcou>-X®(Dft^^ Li/ 
tfcTfc*K lroirt^fUllcfbS^^Jtfcdi^^tt-Cfc 
•9, 0 <t 9 < 1 ± fflll, ttffiiB U-^Xffi «fc 

5. (6) ©±B4«jL-Ci!W3BttK:iScS<i:. 

-T-5^^J!i*t)-r#*«EiiPJ<?:ft5, <fcoX^f££fc£ 
l-T«*&Ua6Sr*IIE-f-SK:M:*ft«: (6) <Z4SBi*ttS 

[0 114] E13, 1217,111 1,1211 s<ry#&m<rmffi. 

[0 115] «8tWm ffU ^^»Sr«lWl»»b 
flBlC;ftu->-Xi liiEi/yXi 275>f>ft5IE<75g^u> 
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Xl3, 1 4"i?tf&SL-0^>. ~ &5tC*fLT^<s/^7 

iC, f&i&g:X-<75^fei&M£— Zfc;*^ h/Wr^ptf, 
-A3#)tai. «Lk7>-K3^©3^^0iS£;4*iS<ft 
5^v>-Xlcjo^X*:t<:5§:£-rSo iE, A, IE, jE 

*5V ^(*. ^SMS 'if* 1 uv-Xi^fOoltSttJiv > K 

tt, SB 1 u- y/Hi; *>t ^SfiWi k'±Z < ig±-rso 
33©fc0>lX-r±, ^llfco^<=^^^^<7?IEi-^X5r2fe 

[0116] ^sfe^<j-ci± v m3 u^xm&mtm^ 

ro^l^>'X32. 3EU>X3 3-C«fiftL-CV^„ Il/y 
X3 1 ti^r<7?^«iJ<D®^5^s-efc^ 0 ^3 

tftc, flRffiiB!jlc[M]S$rl6]fj-fc>^^^^<7>^uvX3 
2^(t5ri:i-J;'9. ^3 U>"XS^^x^7* h 
«^<!: LTS52 U^Xgf tfS3 ^^X||o^-^RiSrM 
».U W^X^fto^BimSrS^LTV^. 
[0 117] ;©J;5/^=^^<^i'^3 2?r 

ixa*IS5ffil5Jc*JttSffi<L^ftas:fc# < ft-5JlHi: ft-5» 
roi«'>Sr^^-Sr5{r{i, M3 fvXi^flrC^t-r 
5^ft4xMSr'>ft< L-C^h-liiv^c *^6£^J-C«. > 
-X#Xtt<7>&U>X3 2<nigfflm*. IEU>-X3 3£ 

£flo-? % jBau^xwrt-cagftiDaiSriiiEU 
[0 1 1 8] -*to«afeW-cri, jei^^xs 

[0119] *to*gai[«t?Hu ^4 UVX^Sr 2ftW 

jEuvX4 1, 4 3 1 i*5:cD^uvX4 2-ew^rf-5r 

v>-5 0 ^HSfe^JTii, jEi^>-X4 3©lo©l/>XB?r 
Sr ^ ica^f IzffiE LXi 

[0120] JWJ:C« i 5 *^WJC <tix<SX— A u> 

x<D~mzffifitfz ttm^'i^mMco ^^xm^^mt 
mwJs&wzim&itx. x-Au-vxasjgDj mm l 

nffivumfrmyoL ^>-xm<ou-L^ittzt^<D 



cm 



19 



So 

[0121] 4#JC*3193(£>X— Al/yXT-ll, ^Fit8 
5. 

[0122] &|C$3§I^<£>X-A U^X£JS12ft^ t 10 
[0 1 2 3] il 9IC*JV^T. 10Ji^>7*^ 11 

[0 124] 1 312* hntfigie. 14l«Si, 1 5 

il* ^ j<ofm*zu h^&msst^m., i6iiuy — x 

20 

[0125] 2feic*^BJ(Oifcfttlus^j i ~ 4 <n®mf- 



20 
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itioiioft^ d i mrttmz wmzm i #e 

£S£ i + l#er^»U>XJ^S.TJ^.^PS. Niivi 

[0126] m$mmte%$&jip\' t cx$ii. ymtms. 

KSrRStSSt B. C. D, E£#*#SSffitS£fci: Lfc 

[0 12 7] 
[fCl] 



X = 



=+BH , + CH 8 + DH < + EH 10 



[0128] /jr-5^X'*L-CV 

[0129] r e -xj (±1 0-SrS*LTV^ o 

[0 13 0] ftmSSSf. FnoiiF^->v<— wfi 

[0131] 
[fl-1] 




C12) 
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21 



22 



f =1~ 9.70 . 


Fn o=2.88 — 


400 2a>=004* 


-a9' 


K 1 = 


8-810 


Dl= 031 


N1=L846660 


v 1-233 


R2 = 


5.689 


D2= L04 


N 2=1-487490 


v 2=702 


K3 = 


17L310 


D3= 003 






R4 = 


7.156 


D4= 0.38. 


N 3= 1.487490 


v 3=702 


R5 = 


13.730 


D5 = 003 






RG= 


5.007 


D6= 0.64 


N4=L4874S0 


v 4=702 


R7 = 


20631 


D7= «J8E 






R8= 


9976 


D8= aw 


N5=1334000 


v 5=37.2 


R9= 


L185 


D9= 0£6 






R10= 


-am 


D10= 013 


N6= 1.696797 


v 6=565 


Rll = 


88295 


Dll = 004 






Rl2= 


2.142 


D12= 043 


N7=L84G6S0 


v 7=239 


R13= 


10.793 


D13= Oil 


N8= L666718 


v 8=483 


R14 = 


2.720 


D14= »BE 






R15= 


m 


D15= 022 






R16= 


L781 


Dl6= 037 


N9=L58312S 


v 9=594 


R17 = 


5.102 


D17= 041 






R18= 


5.322 


D18- 009 


N10= 1.761821 


v 10=265 


R19= 


2.254 


D19= 003 






R20= 


6.744 


D2D= 031 


Nil =1516330 


v 11=64.1 


R2i = 


a0G7 


D21= 021 






R22= 








R23= 


2281 


B23= 033 


N12=L772499 


v 12=496 


R24 = 


14.143 


D24= 010 


NI3=L8466G0 


v 13 =233 


im= 


3863 


D25= 007 






R26= 


15582 


D26 = 037 


N14 = 1583126 


v 14 = 594 


R27 = 


-0365 


D27= Q64 






K28= 


CO 


D28= 051 


N15=L5 16330 


v 15= 64.1 


R29= 


CO 









^&mm 1.00 466 970 

D7 Oil 338 430 

D14 453 L27 035 

D22 1.69 089 135 

RIG k=*6.74290eMX> B=L2G4G4e~01 C=9818M«r02 D=S.6O704e-O2 E=OjO0000&H» 
R27 k=-551G53*+Ol B=- 146213-02 C=l 92162<r02 D=923759e03 E=G.00COOeHX> 



[0 13 2] 



[*2l 




(13) 



Pi tm 
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23 



24 



f =1—1201 Fno= 288 — 450 2(u=60.4* — 55* 



R 1 = 


8598 


Dl= 026 


Nl=L846660 


v 1=233 


H2 = 


5321 


D2= 090 


N2=L496999 


v 2=815 


R3 = 


40599 


D3 = aoo 






Rt = 


9.199 


D4= 047 


N 3= 1.496999 


v 3=815 


R5 = 


36042 


D5= 0.03 






RG= 


4B51 


D6= aei 


N4= L496999 


v 4=815 


R7 = 


15.338 


D7 = »JS 






R8= 


iaioo 


D8= 014 


N5=L834000 


v 5=372 


R9= 


L244 


D9= ac2 






R10= 


3339 


D10= a 13 


N6= 1622296 


v 6=512 


Rll = 


4242 


Dll= Q04 






R12= 


2468 


D12= Q43 


N7=L846660 


v 7 = 219 


R13 = 


-5.632 
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